I. C. 6860 Octoser 1935 


DEPARTMENT OF THE INTERIOR 


UNITED STATES BUREAU OF MINES 
= Joun W. Fincn, Director 


INFORMATION CIRCULAR 


ACCIDENT EXPERIENCE AND DIRECT COSTS IN SOME 


COLORADO COAL MINES, 1929-33 


BY 


E. H. DENNY AND F. R. JENNINGS 


AFTER THIS REPORT HAS SERVED YOUR PURPOSE AND IF YOU HAVE NO FURTHER NEED FOR IT, PLEASE RETURN IT TO 
THE BUREAU OF MINES, USING THE OFFICIAL MAILING LABEL ON THE INSIDE OF THE BACK COVER. 


eae Fi Original from 
Disitized by (50 gle THE OHIO STATE UNIVERSITY 


I.C. 6850 
October, 1925 


DEPART wT OF THE INTERIOR - BUnSAL OF Mii=ZS 


+ aaa 


SP eae EP ee oy eS | eilEicay ee erie ane i EE EN TATE RN ae EE TE I a 


ACCIDENT EXPERIENCE AUD DIRECT COSTS iN SOME COLORADO 
COAL MINES, 1929-331. 


<a 


By E. H. DennyS/. and F. RB. Jennings®/ 


This paper discusses accident experience and costs in 150 Colorado coal 
mines for the 5 years 1929-55; these mines produced 62 percent of Colorado's 
coal tonnage during this period. This and similar studies by the United States 
Bureau of Mines in other States (listed in the appendix to this renort) make 
available comparable information on ininemaccident costs and bring out clearly 
the importance of accident reduction from the humanitarian as well as from the 
economic standpoint. 


Compensation insurance costs constitute a consideravle part of the cost of 
coal output. The tendency toward greater liberalization of workmen's compen 
Sation laws and increased benefits thereunder may mitigate to some extent the 
seriousness of an accident to a worker and his dependents, but no compensation 
payment can restore life or limb or eliminate numan suffering. Compensation 
1s vaid ultimately, not by an insurence fund but by the mine operator and the 
general public, which includes the miner. The one really effective metuod of 
reducing compensation costs is to reduce tne number and severity of accidents. 
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Gumary of Compensation and Liedical Costs in 
Colorado Coal liines for 1929-33 


1. The actual compensation cost of 2,755 compensavle Colorado coal=mine 
accider*s during the 5 years 1929-33 was $922,768.80. Estimated medical costs 
for these 2,755 cases, based on knovm medical costs for 430 cases, and esti~ 
mated iedical costs for 2,01 noncompensable accidents, besed on imown medical 
costs for 635 cases, acsrezate $201,098.82. The direct compensation and medical 
cost of the 4,756 accidents (2,755 compensavle and 2,001 noncompensadle) was 
therefore about $1,124,000. These accidents occurred in mines producins about 
62 percent of Colorado's coal; therefore the probable 5—year direct cost of 
accidents to all Colorado coal mines in compensation and medical payments was 
about $1,800,000. This figure does not include cost of insurance adninistra- 
tion. ae 


2. Each compensable case averaged $355 im compensation and $67 in med- 
ical cnarges. | 


3. The major compensation costs are for fatalities, permanent total 
disabilities, and permanent parttal disabilities. The 8 permanent total dis- 
abilities averazte more than $16,000 each, fatalities more than $2, 500 each, 
and permanent partial disabilities nearly $1,900 eccn. 


4 Compensable injuries involving no permanent disability cost about 
$51 each in compensation and $46 in medical charges. 


5. Noncompensable injuries cost about $8.50 each in medical charges. 


6. Coal-mine accidents in Colorado cost in compensation and medical 
payments approximately $0.05 per ton of coal produced. 


7. The causes of coal-mine accidents in Colorado were about the same as 
in the United States as a whole. In many instances accident reports indicate 
that the accidents could have been prevented. Experience in numerous mines 
in the United States has shown that the numoer end severity of accidents can 
be greatly decreased; in some mines accidents have been eliminated for long 
periods. | | 


8. Payments to injured men during time off for accidents, exclusive of 


the 10-aay waiting period for temporary commensable disavilities, rauged from 
an average of $1.63 per day in 1929 to $1.16 per day in 19335. 
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Important accident data for 150 Colorado coal mines, 


19C9~35 

Number of mines ........ ee te ere Digannds are eoten 150 
Coal. production: ‘5 Vecre “idsrews tassakseseeinwaea GOONS cease 2L,99L,6 re 
uan@~days worked, 5 years cc. .ssescveccsvcese ee ee eee ee F 4,618,679 
Fatal accidents .....ccseveececes ioe St ee he ere eRe ee ere 110 
Permanent total disabilities Bieneusseen erases ee eas er re 8 
Temporary disabilities (compensable) ...... en ee ey 2,224 
Permanent partial disabilities .....esseevee Pe re ee eee 413 
TOUSL COMIENGEDILE BCCEGCEMUS: ccc ieie5 015s sdwiw 65% 0-0 Gee. 6 or 5.6 WSS ee Oe Ry lOO 
Total noncompensable accidents ........ Sere eT eT eee ee ee 2,001 
Days lost by all accicents (compensable end noncompensable).. 1,186,456 
Days lost per accident (compensable and noncompensable) ..... | 249.47 
Accidents ver Laval ity scacvica06-s6 046600 680 60 e OS ews Kees ee 43.20 
Coal. produced per Patali ty se<sevsecerseveesewe cee CONS wacc 199,924 
Coal produced per accident (compensable and 

NONCOMPENSADIE) .c:c-cr6 wy ave deed sroee Sets ores Oo wees 4,624 
Direct compensation COStS ..seccooceeeee CENtS per FON evssee 4.2 
Direct compensation and inedical Cost .osccresecceee GO soccer Oel 
NUMDCYr LOSU=UiIMe SCCLOCHUS: vines decease whew d aetna wee een sie 5,993 
Frequency rate of accidents aie accidents per million 

man-hours worlted) .....-.ecccccees Saccisnash cratereeiaiein ae ons aiatereoe 108.1 
Severity rate (days lost per l, ,000 mours worked) .........- us | o2el 


NOTH. ~- Figures on coal production, cays the mines worked, and numoer 
of men employed in each of tne 150 mines, are from annual reports of tne 
Colorado State Coal-Mine Inspector for 1929-33. Eizht nours are tazen as 
@ worzing day. 


Methods Ennloyed in Accident Study 


Through the cooperation of the Colorado Industrial Commission and the 
Employers Mutual Insurance Co. engineers of the United States Bureau of Mines 
were given access to the individual renorts of coal-mine accidents occurring 
in mines insured by tne State Fund anc the Employers Mutual Insurance Co. 
These reports covered approximately 150 coal mines which produced approxi- 
mately 22,000,000 tons of coal of a total of 35,577,618 tons for the State as 
a whole during the period 1929-53, Six mines operated by coal companies 
carrying their own insurance and small uninsured mines were not included in 
this study. 


The Workmen's Compensation Act of Colorado (sec. 30) provides that: 


Every employer shall keep a record of all injuries, fatal 
or otherwise, received by his emmloyees in the course of their 
emmloyment. Within 10 days after the occurrence of an accident 
resulting in personal injury, a report thereof shall be made, in 
writing oy the emplo,er to the conmission, upon forms prescribed 
for that purpose. Such reports siell contain such information 
as shall be required by the commission. 
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The employer's report and those made by the mine operator to the commts= 
Blon cre in most instances fairly complete, giving information as to tue 
place, time, and cause of the accident, length of discbility, art of body 
injured, and employee's rate of earnings. — 


This paper is based on information obtnined from individual files cover- 
ing 4,756 compensable and noncompensable coal-mine accidents in Colorado for 
1929-33, inclusive. The autnors believe that it furnisnes a practically 
complete and accurate record of the number of accidents, direct causes of 
accidents, nature of injuries, and compensation payments to date for all 
coal mines covered by compensation other than the mines of the 6 companies 
operated by self-insurers. Compensation payments for tnis S-yeer period 
will be increased slightly by the occasional reopening of supposedly closed 
cases; a Claim cause cannot be considered absolutely closed until after the 
death of the claimant through natural or otacr causes. In a few unsettlea 
cases of severe injuries future compensation vayments have been estimated. 
In cases of permanent total disability a life-expectancy table (p. 54, 
Workmen's Compensation Act of Colorado, Expectancy Table C. L. sec. 6,537) 
was used incomputing the future compensation payments to be made. Com- 
plete medical and hospital costs were available for tabulation and stud; 
only for claims paid by the State Fund; reports on claims of the Employers 
Mutual Insurance Co. covered only compensation and burial costs, tne indi~ 
vidual mine operator member taking care of iedical costs. In some instances 
the insurance company (and the State Fund as well) assumes additional ex- 
pense for extra medical, surgical, and hospital service in efforts, orten 
successful, in lessening the degree of permanent disability of an injured 
person and thus enabling his return to useful employment with resultant 
decrease of compensetion. 


The number of days lost from accidents that do not involve permanent 
or total disability or death is the mumber of deys elapsing from the day of 
the disability to the time of return to work, including Sundays and holidays. 
Where the injured man did not report back for work the attending doctor's 
estimate of time lost has been used. The compensation awards for permanent 
partial and total disabilities and fatelities vary in the several States, 
and to make figures on days lost comparable, tne table (table 9) for weight~ 
ing industrial accident disabilities recommended by tue Association of 
Industrial Accident Boards and Commissions was used. Thus, a fatality or 
permanent total disability is rated as 6,000 days lost time, loss of a finger 
as 300 days, and other permanently disabling injuries proportionately. In 
most cases this weighting system gives a loss of time considerably greater 
than that figured from the award made, but in other cases involving a long 
period of temporary disability in addition to a permanent~partial-disability 
award the nuwaber of days lost by the weizhting system is less. 


The figures include coal-mine accidents occurring in and about the mines 
during 1929-45 inclusive, but do not include coal-trucking accidents. The 
period of disability for the compensable accidents listed was more tnan 10 
days. In a few cases no compensation was paid because of inability to locate 
the injured man or failure of the injured man to make claim within the legal 
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6~month period, and in some fatal-accident cases only funeral costs were in- 
cluded because the victims had no cepenients. The noncompensavle cases in- 

clude all the injured reported as disabled for 10 cays or less; many of the 

no-lost-time accidents involve consideravle medical cost. 


Cost of Accidents 
From 1929 to 1933, inclusive, there were in and about Colorado coal 
mines, excluding self-insurers, 2,755 lost-time accidents involving more than 
10 days each and 2,001 lost-time accidents involving 10 days or less each, a 
total of 4,756 lost-time accidents. A total of $922,768.80 was paid in com- 
pensation (including $28,173.75 for funeral, extra surgical, hospital, dental, 

and miscellaneous fees) for these 2,755 compensable accidents. The medical 
cost of 450 compensable cases for which figures were available was $28,733.16 
(66.82 each), end tne resorted medical cost of 635 noncompensadle cases'was 
$5,396.75 ($8.50 each). If these figures represent average medical costs 

of commensable and noncompensable cuses tre estimated total medical cost for 
all compensable accidents is $184,092.68 and for all noncompensable accidents, 
$17,006.14. | 


The estimated total compensation and medical fees for these 4,756 cases 
is therefore $1,123,567.62, of wiich $922,768.80 represents compensation pay- 
ments, 


A large part of the total compensation cost of Colorado coal-mine acci~ 
dents is due to fatalities, permanent total disabilities, and permanent partial 
disabilities; 110 fatalities cost in comvensation $277,346.46 or an average 
of more than "$2, 520 per fatality. It is estimated that 8 permanent total dis- 
abilities will cost $128,563.88 in compensation or that these men now totally 
blind or witn broken becks or similar injuries berring them from work for 
life will receive, on the basis of $14 or less compensation per week, an 
averase of more than p16, 000 each. 


The compensation for 415 permanent partial disebilities, meny involving 
such serious impaiment as loss of an eye, cost $403,616,84 or an average of 
more tnan $977 each. The total compensation cost of the 531 fatalities, per- 
manent total, and partial disabilities is $509,527.18, leaving a compensation 
cost of $113,241.62 for the 2,224 remaining compensable injuries involving 
no permanent disapility. The averace compensable case involving no permanent 
disability therefore cost only $50.92 in compensation. Based on a compil~ 
ation of 552 cases, such @2 cease costs $45.78 in medical bills. 


Time Lost in Accidents 


The time lost by the injured in mine accidents is of interest. In the 
4,756 accidents revorted 1,186,456 days, an average of 249.5 days per accident, 
were lost; 2,755 of these accidents were compenseble, and the average days 
lost for each compensable case was 428.2. It should be remembered that in 
calculating days lost a permanently disavling accident or a fatality is rated 
by the scale of time losses given in table 9: thus, the loss of a leg below 
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the kmee is equivalent to 3,000 days and a fatality to 6,000.days. Of these 
accidents 2,001 were noncomyensable, and the average time lost, including 
763 no-lost-time accidents, wes 5.4 days. Based on an average of 290 cases, 
the no-lost-time accidents averaged in medical care $7.30, and 12 of them 
involving no lost time but jajuay to teeth cost $12 to S71 each for cental 
care. These data are given in detail in tables 2 and 3s. 


Causes and Prevention of Accidents 


Table 4 gives the immediate ccuses of accidents and average days lost 
from each cause accordin; to the United States Bureau of Mines classification. 
However, comment on the proximate causes, baséd on individual accident re- 
ports, is worth while. The term "proximete" is used for the many factors 
that contribute to an accident; for example, condition of surroundings or 
equipment, system of mining, illumination, pitch of coal seam, mine practices, 
discipline, supervision, state of mind of the injuréd at time of accident, 
fatigue, ill health, lack of mental alertness, poor eyesight, carelessness, 
recklessness, loose clothing ~ any or several of these may be more apoE ED 
in causing accidents than the immediate cause ascribed. 


Means of preventing mine accidents are discussed in many Bureau of 
Mines publications; a list of publications dealing with the prevention of any 
particular class of accidents may be obtained by writing to the Bureau, which 
has assembled general date regarding coal-mine accident prevention in illus- 
trated lecture form and for several years has .jiven instruction on this sub- 
ject throughout the United States. The lectures require approximately 20 
periods of 2 hours each. | | | 


Adequate safety supervision, discipline, and safety education of mine 
officials and miners are essential for the general reduction of mine acci-~ 
dents. Cooperation of miner and official is necessary for successful acci-~ 
dent »revention, but management must take the lead in safety work. Proper 
safeguarding of mine surroundings and equipment, good upkeep, and periodic 
safety inspection of equipment, safety instruction, safety bulletins, and 
general safety meetings cre means by which a company can take that leader- 
ship in safety work so necessary in obtaining the cooperation of the workers. 


During the last 3 years there has been a marked reduction in the nun- 
ber of coal-mine accidents in the United States dn a frequency as well as on 
@ tonnage basis. Numerous mines in various sections of the United States 
are establishing safety records much above the average and often extending 
over a considerable period. More than 70 percent of the bituminous coal 
produced in the United States in 1932 came from mines that reported no fatal 
accidents. During 1934 one western coal mine produced more than 205,000 tons 
of coal and employed 144 men without a lost-time injury. Another western 
coal mine operated from April 1923 to January 1, 1935, without a fatality, 
producing more than 3,000,000 tons of coal and emplo;ing more than 200 men 
during this period. During the 1965 National Safety Competition conducted 
by the United States Bureau of Mines 6 bituminous coal mines working 100,000 
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to 200,000 wan-hours operated the entire year without a lost-time accident. 
In at least one of these mines natural roof conditions were decidedly un- 
favorable. : 


Causes 1, 2, end 3. - Falls of rock, coal, and draw slate (see table 4) 
caused almost 3O percent of all accidents listed in this paper. The aver- 
aze number of days lost per injury from roof falls (416) was about 60 per= 
cent more than from the averase injury. Falls of roof or coal (table 7) 
caused 59 (about 54 percent) of the 110 fatalities in these mines. In Colo- 
rado and in the United States as a whole about half of all bituminous coal- 
mine fatalities and 50 percent of all nonfatal injuries are caused by falls 
of rock, coal, or: draw slate or falls of face or rib. Briefly, essentials 
in reducing accidents from roox falls, particularly at the working face, 
are frequent and careful testing of roof by miners and officials to determine 
its safety, the immediate barring down or supporting of unsafe roof, and an 
adequate system of timbering suited to the particular mine. An acequate 
timbering system should provide not only for normal tinbering recuirements 
in a working place but also for additional timbering under roof conditions 
that are below the average; timbers must be set where and when needed. As 
long as the miner determines the need and position of a prop the toll of 
lives of both experienced and inexperienced miners will continue; on tne 
other hand, systematic timbcring, supervision, and discipline unquestionably 
can prevent roof-fall accidents and in many instances have greatly reduced 
the accident total. Roof testing by the vibration method where practicable 
should disclose eny wealmess in large slabs found not drummy by ordinary 
striking. Even wnere timberinzs is done systematically in some mines an 
Occasional so-called kettle bottom or pot of rock will fall; if suci ab- 
normal roof defects are frequent the use of lagving at least should give 
warning ‘so that the men could escane. Mining methods end speed of extraction 
are also vitally important in their relation to roof-fall accidents; poor. 
mining methods are responsible for many mine accidents. 


As a preventive of fatal and serious injuries from falls of smaller 
amounts of rock or coal the protective hat is excellent, but it should not 
be exvected to take the place of adequate timbering. In many: Colorado 
mines protective headgear is recuired underground and about the tipple. 

Many lives nave been saved and serious injuries prevented oy Beethe protec- 
tive hats in and around mines. 


Ceuse 6. ~- Falls of persons underground caused about 3.7 percent of all 
accidents. heny of these accidents were due to stumbling. Elimination of 
stumbling hazards resuires that travelways be kept as clear as possible and 
adequate illumination be provided where the hazard cannot be avoided readily. 


Cause 7. —- Handling materials caused about 11 percent of all accidents, 
such accicents are less severe than the average. Frotection of hands and 


feet is of considerable importance in preventing them; suitable gloves 
would reduce hand injuries, and protective sioes would decrease foot injuries. 
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Couses § end od. - Hand tools caused 16 percent of all injuries; most of 
these in, injuries were roletively slight. The use of proper tools is important 
in avoiding injuries; shars picks end axes and good handles tend to decrease 
accidents from tools. Jmercus eye injuries are included in accidents from 
hand tools. Sometimes the report was not specific as to the ceuse of the 
eye injury the accident being resorted us due to flying coal or rock; possibly 
some of these injuries were received wuile shoveling coal or es put most 
of them were received during nicking and hammering. 


Of the 4,756 accidents revorted (tabies 4 and 5), 531 involved eye in- 
juries; many of these were trivial end cused no lost time, but in 65 cases 
the result was total or partial loss of one eye. The average comsensation 
cost was more than $700 and the average munver of Gays lost, more than 1,100 
each. Protective goggles are supolied the miners in many Colorado mines, and 
their use is required in certain mining operations, particularly »Diciing. 
Nevertneless, it is manifest that their actual use is by no means universal, 
as indicated by the 12C eye injuries received in 1900. 


Cause 9. - Stepping on nails or other sharp objects caused relatively 
few injuries witn little cost and time lost. Good mine housekeeping involv- 
ing general orderliness and removal of protruding nails from boards, ties, 
etc., is imoortant in eliminating such injuries, as are good soles on shoes. 


Cause 11. - In Colorado, as in other States, mine haulage ranks next to 
roof falls as a cause of mine accidents. Heularsie accidents also nave practi- 
cally the same high severity rate as accidents from roof falls. During the 
period 1929-35 20.38 percent of all mine accidents in Colorado occurred in 
underground heulage and about 1 percent in surface haulage. In more than 
half of these accidents the men were struck, run over, or squeezed between 
cars or between car and rib, timber, or roof, Relatively few men are em- 
ployed in raulage compared wits otuer mine operations, and the ratio of fatal 
and nonfatal accidents to the number of men employed, is high in Colorado 
and in tne United States as a wuole. Supervision of haulage worl: is always 
difficult. Adontion of definite rules regarding heulege practices, insistance 
On compliance tnerewith, and careful selection of Laulase e@aployees would re- 
duce suck accidents. Some of the other factors enterinz into heuleze-accident 
prevention «re proper equipment, proper maintenance of equipment and kaulage- 
Weys, suitable ley~out of haulage for safe as well as efficient haulage of 
Coal, and maintenance of adevuate man clearance along haulazewnys. The 
human equation undoubtedly is important in the occurrence as well as in the 
prevention of haulage accidents in coal mining, but the responsibility of 
the management as regards haulage equipaent, installations, and methods is 
uch greater in connection with hauleze accidents than is usually believed. 


Cause 12. ~ Before 1928 numerous gas and dust explosions occurred in 
Colorado bituminous-coal mines with great loss of life and danuge to property. 
During recent years, nowever, there have been few exolosions from this cause. 
in Colorado iainese Factors contributing to this improvement are probably 
better inine ventilation, better company inspection of mines and testing for 
G28, Vigilance on the part of the State mine-inspection department, end 
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probavly several others; unquestionably another contributory element 1s the 

matter of good fortune or luck. During 1929-33, 11 men were burned in Colo~ 
redo coal mines by gs, indicating tnat the old danzer of ignition of explo~ 
sive gas still exists and that gas is still being ignited occasionally with 

consequent danger of a general dust explosion and disaster. Rociedusting as 
a means of preventing the spread of coaldust explosions in coal mines gener= 
ally is known but is adequately practiced in only a few Colorado coal mines. 


Cuuse 13. - Explosives caused relatively few accidents (24 or 0.05 
percent of all accidents), but such injuries were usually serious, the sever=- 
ity rate being about twice tiot of tne usual type of mine accident. In many 
Colorado mines accidents from explosives probably have been prevented by tne 
practice of blasting by shot firers after tne shift is out af the mine. The 
present tendency in Colorado is toward increased use of exnlosives during 
the working shift, particularly where mechanical loading has been introduced; 
the snots are fired by miners as well as by shot firers. This tendency is 
lixely to increzse the number of explosives eccidents as well cs mine ex~ 
plosions; only by careful supervision of e:olosives practice can serious 
eccidents be avoided when blesting is done during: the working shift. 


Cause 14. — Electricity caused relatively few accidents, but tae sever=- 
ity rate and compensation cost were high owing to 7 electrocutions from con- 
tact witn trolley and power lines and electrical ecuipmant curing the S-year 
period, Adequate guarding of trolley and power lines and proper grounding of 
fixed and portable electrical equipment are factors in eliminating such acci- 
dents. <As long as men are exposed to long stretches of unguarded trolley and 
power lines 6 feet or less above the rail, electrocutions will be numerous. 
Experience of electric-power companies has amply demonstrated tne danger to 
woricers of even 110—volt current; voltages of 220 to 500 in the mines are 
correspondingly dangerous. 


The electric contact hazard in mines is intensified because the electric 
wiring and ecuipment must be installed in a relztively confined syece, usually 
near places wnere workmen must pass or labor, the underground illumination is 
generally poor compared with that on the surface, and tne men may contact 
rails, pipes, cnd water at the same time they contact a power conductor. Elim= 
ination of tnis hazard anpears to be mainly 2 problem of management. 


Cause 17. - Two fatalities caused by escane of gases from a sealed mine 
fire illustrate the danger of inadequately sealed and inspected fire areas. - 


Accidents Classified According to Parts of Body Injured 


Table 5 classifies accidents according to parts of the body injured; the 
accidents listed under head, ete, nand and finger, and foot involve injury 
only to one part of tiie body. Accidents that result in injuries to several 
parts of the body are included under miscellaneous injuries with all otner 
accidents not falling into the first four classifications. Table 5 further 
Classifies accidents according to number involving total or vartial loss of 
eye and number of hernia injuries. The nuaber of head injuries (157) is rel~ 
atively sniall, possibly due in vart to extensive use of protective hats, 
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although accidents with head injuries do not appear to be decreasing in num- 
ber. In many instances of severe injury to the head, as from the falling of 
a large slab of rock, otuer parts of tne body are injured also; these acci~ 
dents appear under "miscellaneous." Eye injuries have been discussed briefly 
under accidents from hana tools: 531 eye injuries occurred during the O~year 
period ~ 120 in 1933, more than in any of the 4 preceding years. During 

this year, however, tnere was a material reduction in tne numver of cases of 
total or partial loss of eyesicht with 7 such cases against 19 in 1929, Ex 
perience of some mining companies indicates that virtuclly all eye injuries 
could be eliminated by the use of goggles. Objections to the use of goggles 
are; The wire-screen type reduces illwnination approximately 20 percent; 

the glass goggle, particularly in warm and poorly ventilated places, tends 

to fog and wining the glass continually smcars it with dirt; a wire-screen 
goggle or an uncorrected glass goggle may hinder a man with poor eyesight and 
increase his liability to other accidents, as from roof falls or haulase. 
Nevertheless, many companies have found that these apparent difficulties can 
be overcome and that by rigid supervision the men can be induced to wear 
goggles during underground work. The safety ensineer of a large western: 
company employing more than 1,000 men underground stated that eye injuries 
formerly costing up to several thousand dollars a year had been eliminated by 
examinstion of the eyes and compulsory use of gogcles with lenses fitted to 
correcs defects in vision; approximately 1: years after tneir introduction 
there were no eye injuries in the mines of this company. ‘The men are re- 
quired to use gogzsles during all underground mining operations. Another 
western company which began to use goggles 6 or 7 years ago also has virtually 
@liminated eye injuries. 


More than 1,000 hand and finger injuries were reported. Most of these 
were slight, but there were numerous instances of loss of one or more fingers 
or parts thereof. 3 


Foot injuries (765) also show a comparatively low severity rate, although 
in the 5-year period they have not tended to decrease in number, More gen- 
eral use of protective footwear should, however, decrease sucii accidents 
both in frequency and in severity. 


During the period studied hernia cases increased from 12 in 1929 to 23 
in 1953 in spite of the fact that the law in Colorado provides that (1) the 
appearance of hernia must have been accompanied by pain and (2) that it was 
immediately preceded by some accidental strain suffered in the course of en- 
ployment. The law also provides that an employee may elect to be operated 
upon; in tne event that he does not so elect ne loses the right to coimensa~ 
tion for further aggravation of the injury. 
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Appendix 


The tables (1 to 9) in this appendix give detailed information on the 
cost, frequency, severity, and causes of accidents in the majority of Colo- 
rado coal mines for 1929-05, inclusive. Information also is included re- 
garding the part of the body injured and tne average daily payments to in- 
jured men. The main facts disclosed by these tables have been discussed 
in the body of this paper. 


Table 1 gives by years the compensable accidents in approximately 150 
Colorado mines. The number is approximate because some mines closed and 
otners began operations during the S-year period studied. The days lost 
from injury are actual days lost for nonpermanent disabling accidents but 
are weighted losses for fatalities and permanent disabilities, as shown in 
table 9. The compensation costs cover actual payments made to injured per- 
sons or tneir dependents and extra medical care not provided by law but do 
not include the cost of insurance administration. The medical costs are for 
the cases for wnich medical cost was reported, about one sixth of all com- 
pensable cases; from this partial medical-cost survey an estimate has been 
made. of total medical cost for ell cases. 


Table 2 gives by ;ears the noncompensabdle accidents in tne same mines, 
Medical costs were reported for about one third of the cases, and from these 
the total medical cost of all noncompensable accidents was estimated. As 
shown in the table, several of these cases involved no loss of time but did 
involve considerable medical cost. | : 


Table 3 is a composite suwamary for the 5-year period of compensable 
and noncompensable accidents classified separately according to cause. The 
averaze mumber of days lost and averecre compensation paid for each cause 
shown in this table indicate tue relative accident Beyer a ace. zoe each 
cause. : ) 


Table 4 is a composite summary for the S-year period of all secidents 
by causes and: shows days lost, percentase of accidents from each cause, and . 
average number of days lost from each cause. The relative frequency and. 
severity of accidents from each cause are included. 


Table 5 classifies accidents in Colorado coal mines by yeers according 
to parts of the body injured and lists separately cases of loss of vision 
and hernia. It also gives the cost and time losses for these various classes 
of injuries, 


- Table 6 gives the cost by year and average cost of each case of fatal 
and permanently disabling accidents and table 7 tue causes os the 110 fatal 
accidents that occurred during the S-year period. 


Table 8 gives tne averace daily compensation paid per case for compensable 
temporary disabilities; this has decreased yearly oyne to the annually re~ 
duced working ‘time. 


Table 9 shows the scaie of time losses used in: this. paper for weight= 
inz permanent partial and total disabilities and fatalities. 
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TABLE 4. — Colorado compensable and noncompensable coal-mine accidents by 
cause, percentace, and deys lost, 1929-55 


A. 
Be 


Ae 
3. 


Cc; 
D. 
De 


tr [62 Te 


A- 
B. 
Cc: 


eee eee a eee. 


Dey s 


Gaane |iMo. of |Perceut Averae 
— liceses jof total) lc days lost 
Underround ~T | | 
ee ee 
Falls of roof (rock, coal, or draw siete) 1,281 25.94 5335 , 547 416.55 
Falls of roof due to car or macnine 1 | | 
knocking out post 1 002 | 6,000 | 6,0.00.C0 
Falls of face or rib | 129; 2.71 | 25,420) 204,51 
Rush of coal, rock, or god ' 11 eed | 646 | 56.76 
Other falling material or objects (not | | | 
being handled by injured) | 76 1.60 6,409 04,35 
Falls of persons | 175; 35.68 | 29,915 | 170.98 
Handlinz materials | se - o70 | ; 
Coal or rock 1 = 878 7.95 ; G6 5E 
All other material 149 | 5.13 7,120 | 4:77.73 
Hond tools | 685! 14.471 589,854; 67.9 
Stepping on nails or other sharp objects || 16: 34 82 5.12 
Strizing or bumping scainst objects | 421 88 640 15.24 
idine cars and mine locomotives I! 
Struck, run over, or scueezed between, 654, 7,44: 162, 927 | 450.25 
Scueezea between car and rib, timber, | ! 
or roof e71| 5.70 70,186 206.99 
Derailsenits 42 008 14,992 506.05 
Rerziling cars | 64, 1.55 5,193 | 81.14 
Pushing or pulling cars b; hand | ai 
(strain from) | | 45 j 95 1,640 49.89 
Animals on hsulae 116i 2.44 19,367} 166.06 
Falling from cars (not run over) i 15 632 6,367 424,47 
H. Other haulage accidents _ : | 62 | 1.00 4,535 69.09 
Ez-plosions of: gas or coal cust ; : 42 pate) 6,572 57 ove 
Explosives (not including explosions of 
gas or dust) 1 oa 650 l2,520 521.67 
Electricity (not resulting in e=plosions)| 31! 065 ean 1,605.58 
Machinery (not including 12 and 14) 1 
Mining machines i 193, 4.06 19,213 | 99.55 
Drills QI 46 3,065 1oeeve 
All other | ol ~65 8,501 Lote lt? 
Suffocation from mine gases (not from | 
fires or explosions) | 1 | 002 10 10.00 
Mine fires (burns, suffocations, etc.) 5 12,000} 2,400.00 
7 | 697 C.40 
. 


All other accidents underground 


EP 


Total underground 


Google 


ieee 
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TABLE 4. ~ Colorado compensable end noncompensable cael-mine accidents by 
cause, percentage, and devs lost, 1929-85 - Continued. 


Cause 


; cases 


Shaft 


9. Vertical or inclined sieft 


Sarface 


0. Mine cars or mine locomotives 
71. Railway cars and locomotives 
%2e @«€©c Handling materials 
24. Falls of persons — 
35e Falling objects 

26 « Machinery 

we «660 Blectricity 

28. Explosives 

29. A411 other surface accidents 


3376 


Total surface 


Cause unknown 


Grand total 


Digitized by Google 


Fercent Day's | Average 


No. or! 

lof total lost days lost 

cs a 3 
21) 44. | 8,571} 408.14 
33 80 2,308 60.74 
15 42 12,990 866.00 
73| 1.53 2,218 30.38 
-60! 1.26. 3,999 66.65 
80! 1.68 18,371| 229.64 
33; 69 2,022 61.27 
56; 1.18 24,066 429,75 
Si. «A? 34 4.25 
10! .el 60 6.00 
61! 1.28 11,252 184, 46 
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TASLE 7. — Fatalities in Colorado coal mines br cause, 1929-53 


Cause -}1929 |1930| 1951 }1932 |1233 | fotal 


le Falls of roof (rock, coal, or | 


draw slate) 0) 15 | 5 11 5 55 
2. Falls of roof due to car or | , | 
mac.iine kmocking out post 1 | | 1 
3. Halls of face or rib 1 a 1 2 
6. Falls of persons 2 1! 3 
1l. iiine cars and locomotives ! 
A. Strucik, run over, or | | 
saueezed betiveen 4, 2 | va) 8 15 
B. Squeezed between car and | ! 
rib, timber or roof 1 4 | 1 6 
CG. Derailnents 1 | : 1 eC 
F. Animals on haulage 1 : 1 p 
G. Falling from cars 
(not run over) | 1 1 
12. axplosions of gas or coal dust | 1 1 
13. Explosives (not including | | 
explosions of gas or dust) : | 1 
14, Blectricity (not resulting in | 
ex)losions) 4, | 1 | 2 7 
15. WMacninery (not including 12 and | 
14) | | 0 
A. iiining machines i; 1 1 
¢. <All other | 1 1 
17. Mine fires (burns, suffocations | 
etc.) | : 2 2 
19. Vertical or inclined shart 1 1 
21. Railway cars and locomotives 111 | 2 
24, Fells of persons et 1 A 
25. Falling objects | J : 1 
26. idacuinery | 1 1 
e9. All other surface accidents | 1 


Total 37 20 12 ara 


TALBE 8. ~ Averasce compensation tor compensavle temporary disebility in 
Colorado coal mines, 1929-63 


itumber i\Days lost adjusted | 

of jfor 10-day waiting| Compensation Compensation 
Year cases |Days lost 2eriod paid er car _ 
1929 48 21,779 | 16, 949 527 » 640, 40 1.63 
1930 396 17,089 13,129 20,992.23 1.50 
1931 461 21,686 17,076 25,565.61 1450 
1932 441 20,160 15,750 19,905.86 1.26 
1933 20,610 | 16,180 _19,128,44 1.16 


Averace ner case 50.92 
1 Average compensation per day of temporary disability, excluding the 1C-ca 


~.Waiting period for waica no compensation is paid. 
0076 - 20 = 
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T..BLE 9. - Scale of tine losses for weighting industrial 
accident disabilities to show severity 
of accidents, eccoruim to the association 
of Incusirial .zccident Goards and Commissions 


ibesree of | 
ldisability 
in percent | Days 
Nature of injury of permanent! lost 
total | 
disability |, 
Dee. 4 lise centedeweasece Wen caosrsekeee Sarees caeerl OO | 6,000 
Permanent total disability sccccceseccerscccencsvccecves 1LGO ; 6,0CO 
Hiv GOOVe -eELbOWy <diSiiGMeG MiCnt. 6 ts saw saseeeeseceuscweeee.| "75 | 4,500 
Arm at or below elbow, Gisrieriberment cervccveecccvcccvece 60 O,600 
Hand, GiSiieEmbermiant coccaccacccvccsescessvessssescvssces > 3 COO 
thumb, suy permanent disability Of c.rceccsececcccsevsecoes LO 600 
1 finger, eny permanent disability Of cecocescvcecccccsce 9) l 300 
2 fingers, any permanent disability of cscscoscescescccs 124 ; 750 
3 fingers, any permanent disability of wc. ccccsesccecves rae) 1,200 
4 fingers, any permanent disability of ccccscnccccscveve oO 1,é00 
thunb and 1 finger, any permanent disability of c.cr.ccce aO 1,200 
Thumb end 2 fingers, eny permanent disability of ws... ! 2 1,500 
Thuab and S fingers, any permanent disability of cececee 33-1/3 2,000 
Thumb end 4 fingers, any permicnent disability of eecocee | 40 2 400 
Leg above knee, dismeanberment eseccsrsccccvescccccsecscee | 75 ' 4,500 
Leg at or below knee, disgmer:derment ececccsccccccsecsees | 50 + 3,000 
Poot di smecbemient ~wacves Wee eeeweucia eecwwts sews baedeee: 18> 250 | 25400 
Great toe or any 2 or more toes, any permanent disability, 
OL seaccnceeessrerrccceceveseesseeenseesscesceseseseese | 9) ICO 
1 toe, other then great toe, any permanent disability of | 0 
L eye, loss of Sight Seceeeoreeseecesrevevseresnseereeeveer® 10) 
30th eyes, Loss of SLGNE eoceccsecessccvesccvececvceesese » LOD 
i. - Cary, LOSS 36f Nearine: 2cs.uectesWesemecetenetawcsenesee — LC 
Both ears, Loss Of hearing ceocecesecscccecerccevccesees » 0 
3376 | ae PM. 
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